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Description 

The present invention relates to a ceiling-sus- 
pended X-ray tube support apparatus. 

In a conventional ceiling-suspended X-ray tube 
support apparatus, in order to position an X-ray 
tube with respect to the center of, e.g., a lying or 
standing position photographing table, and to set a 
distance (to be referred to as an SID hereinafter) 
from a focal point of the X-ray tube to an X-ray film 
surface set at a predetermined position of the 
photographing table, a support mechanism for 
movably supporting the X-ray tube has been used. 

This support mechanism includes a longitudinal 
rail mounted on a ceiling surface, and a lateral rail, 
disposed to be perpendicular to the longitudinal 
rail, and to be longitudinally movable. A proximal 
end portion of a vertically extendible/movable sup- 
port column is supported by the lateral rail to be 
laterally movable. The X-ray tube is mounted at a 
distal end portion of the support column. 

In this support mechanism, positioning of the 
X-ray tube with respect to the center of, e.g, the 
lying position photographing table is performed vi- 
sually by moving the lateral rail and the support 
column to a central position of the photographing 
table. In addition, an SID is visually set at a posi- 
tion measured by, e.g., a measure by extending, 
contracting, or moving the support column. The 
support column and the X-ray tube are manually 
fixed at the central position of the photographing 
table and the SID set position, respectively. 

Examiners, therefore must visually position 
each photographing table such as a lying or stand- 
ing position photographing table, thereby requiring 
much time and labor. In addition, a manipulation 
depending on vision imposes a considerable load 
on examiners. 

From DE 34 23 001 A1 there is known a 
ceiling-suspended X-ray tube support apparatus 
comprising the features of the preamble of the 
main claim. This known support apparatus is part 
of an X-ray tomography apparatus including a con- 
trol means, by which it is possible to control the 
movement of the X-ray tube in the horizontal plane 
so that this movement corresponds to a figure, 
stored in a memory. Two electrical motors are 
controlled by a controller, which continuously com- 
pares actual values, delivered by position detecting 
means, with stored values. 

It is an object of the present invention to pro- 
vide an X-ray tube support apparatus for simply 
and easily positioning an X-ray tube with respect to 
the predetermined position of the X-ray film of a 
photographing table chosen from a plurality of 
available photographing tables (lying and standing) 
and setting an SID without depending on a vision of 
an Examiner. 



According to the present invention there is 
provided an X-ray tube support apparatus, com- 
prising X-ray tube supporting means for supporting 
an X-ray tube to be vertically extendible; guiding 

5 means, having moving paths which allow move- 
ment in two-dimensional directions parallel to a 
ceiling surface, for supporting X-ray tube support- 
ing means; a plurality of position detecting means 
for detecting a position of said X-ray tube support- 

io ing means in accordance with its two dimensional 
movements and determining means for storing po- 
sition data, comparing the position data stored with 
a position detecting signal output from said position 
detecting means, which X-ray tube support mecha- 

75 nism is characterized in that said guiding means 
guides said X-ray tube to a predetermined position 
of an X-ray film on a photographing table; said 
photographing table is selected among a plurality 
of different photographing tables including lying 

20 and standing position photographing tables; said 
plurality of position detecting means detects a cur- 
rent position of said X-ray tube supporting means 
in accordance with vertical and two-dimensional 
movements thereof; a plurality of fixing means be- 

25 ing provided, arranged in the two-dimensional mov- 
ing paths of said guiding means and the vertical 
moving path of said X-ray tube supporting means 
for fixing the position of said X-ray tube supporting 
means; and said determining means being adapted 

30 for storing position data corresponding to the pre- 
determined position of an X-ray film on said 
photographing table and a set distance from a focal 
point of said X-ray tube to an X-ray photographing 
system and for outputting a lock instruction to the 

35 corresponding one of said fixing means when it is 
determined that the position data coincides with the 
position detection signal, thus locking said X-ray 
tube supporting means. 

When the X-ray tube support mechanism is 

40 two-dimensionally moved along moving paths of 
the guide unit, a position detection signal is output 
from the position sensor during the moving process 
of the X-ray tube support mechanism. This position 
detection signal is compared with data correspond- 

45 ing to the predetermined position of the X-ray film 
on the photographing table (central position data) 
or SID set position data which is stored in the 
determination unit. When the position detection sig- 
nal coincides with the central position data or the 

50 SID set position data, a lock instruction is output to 
the fixing unit at that position, an the X-ray support 
mechanism is fixed at a predetermined position in 
two-dimensional directions. 

When the X-ray tube support mechanism is 

55 vertically moved, a position detection signal is out- 
put from the position sensor arranged along the 
vertical moving path of the X-ray tube support 
mechanism. This position detection signal is com- 



2 



EP 0 373 596 B1 



pared with SID set position data or central position 
data of the photographing table which is stored in 
the determination unit. When the position detection 
signal coincides with the SID set position data or 
the central position data, a lock instruction is output 
to the fixing unit, and the X-ray tube support 
mechanism is fixed at a predetermined position in 
the vertical direction. 

Thus one single ceiling suspended X-ray tube 
support apparatus can be used very conveniently 
for several different tables, each having different 
predetermined positions for their X-ray film. 

Further advantageous embodiments of the in- 
vention are characterized by the subclaims. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawing, in 
which: 

Fig. 1 is a plan view of an X-ray tube sup- 
port apparatus according to the first 
embodiment of the present invention; 

Fig. 2 is a side view of the support appara- 
tus in the first embodiment; 

Fig. 3 is an enlarged perspective view of a 
part of a guide unit in the first embodi- 
ment; 

Fig. 4 is a block diagram of a position deter- 
mination unit in the first embodiment; 

Fig. 5 is a perspective view of an X-ray tube 
support apparatus according to the 
second embodiment of the present in- 
vention; 

Fig. 6 is a block diagram of a position deter- 
mination unit in the second embodi- 
ment; and 

Fig. 7 is a flow chart for explaining an opera- 
tion of the second embodiment. 
An embodiment of the present invention will be 
described hereinafter with reference to the accom- 
panying drawings. 

As shown in Figs. 1 and 2, a guide unit 1 is 
constituted by a rectangular longitudinal rail 2 
mounted on a ceiling surface, and a rectangular 
lateral rail 3 disposed to be perpendicular to the 
longitudinal rail 2. As shown in Fig. 3, the longitudi- 
nal and lateral rails 2 and 3 are formed to have 
channel-like cross sections. The lateral rail 3 is 
supported by the longitudinal rail 2 to be longitudi- 
nally movable. More specifically, support legs 4 are 
mounted on the upper surface of the lateral rail 3 to 
support the lateral rail 3 on the longitudinal rail 2. 
Rollers 5 are axially supported by the support legs 
4, respectively. The rollers 5 roll inside the channel 
of the longitudinal rail 2. An X-ray tube support 
mechanism 6 includes a support member 7, a 
vertically extendible/movable support column 8 
held by the support member 7, and an X-ray tube 
9 swingably mounted at a distal end portion of the 



support column 8. A stop 10 is attached to the X- 
ray tube 9. The X-ray tube support mechanism 6 is 
supported to be movable in the lateral direction of 
the lateral rail 3. More specifically, rollers 11 for 

5 rolling on the inner surface of the channel of the 
lateral rail 3 are axially supported by both side 
surfaces of the support member 7. 

A positional relationship between the guide unit 
1 , the X-ray tube support mechanism 6, and a lying 

w position photographing table 15 is as follows. The 
X-ray tube support mechanism 6 is set to move 
parallel to the lying position photographing table 15 
when the lateral rail 3 is moved in the longitudinal 
direction of the longitudinal rail 2. The X-ray tube 

75 support mechanism 6 is also set to move parallel 
to the lateral direction of the lying position photog- 
raphing table 15. In addition, when the support 
column 8 is vertically extended, contracted, or 
moved, the X-ray tube 9 is moved to set the SID 

20 with respect to the lying position photographing 
table 15. 

A positional relationship between the guide unit 
1, the X-ray tube support mechanism 6, and a 
standing position photographing table 16 is as fol- 
25 lows. The X-ray tube support mechanism 6 is set 
to move in the forward/backward direction with 
respect to the standing position photographing ta- 
ble 16 when the lateral rail 3 is moved in the 
longitudinal direction of the longitudinal rail 2. In 
30 other words, the SID of the X-ray tube 9 with 
respect to the standing position photographing ta- 
ble 16 can be set. The X-ray tube support mecha- 
nism 6 is also set to move parallel to the standing 
position photographing table 16 when the X-ray 
as tube support mechanism 6 is moved in the lateral 
direction of the lateral rail 3. In addition, the X-ray 
tube 9 is set to move vertically with respect to the 
standing position photographing table 16 when the 
support column 8 is vertically extended, contracted, 
40 or moved. 

As shown in Figs. 1 and 2, in the ceiling- 
suspended X-ray tube support apparatus according 
to this embodiment, position identification sensors 
17 are arranged at a plurality of specific longitudi- 
45 nal positions of the longitudinal rail 2, a plurality of 
specific lateral positions of the lateral rail 3, and a 
plurality of specific vertical positions along the 
moving path of the vertically extended/contracted 
support column 8, respectively. The position iden- 
50 tification sensors 17 arranged at the plurality of 
specific longitudinal positions of the longitudinal rail 
2 detect positions P1, P2, P3, and P4. The posi- 
tions P1, P2, and P3 respectively correspond to 
distances SID-1, SID-2, and SID-3 of the X-ray tube 
55 9 with respect to the standing photographing table 
16, respectively. The position P4 corresponds to 
the center of the lying position photographing table 
15 in the longitudinal direction. The position iden- 
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tification sensors 17 arranged at the plurality of 
specific lateral positions of the lateral rail 3 detect a 
position P5 corresponding to the center of the 
standing position photographing table 16, and a 
position P6 corresponding to the center of the lying 
position photographing table 15 in the lateral direc- 
tion, respectively. The position identification sen- 
sors 17 arranged at the plurality of specific vertical 
positions along the moving path of the support 
column 8 detect positions P7 and P8 respectively 
corresponding to the distances SID-1 and SID-2 of 
the X-ray tube 9 with respect to the lying position 
photographing table 1 5. 

Magnet-type fixing mechanisms 18 are moun- 
ted at the lateral rail 3, the X-ray tube support 
mechanism 6, and the support column 8, respec- 
tively. When a magnet of each fixing mechanism is 
excited, the lateral rail 3, the X-ray tube support 
mechanism 6, and the X-ray tube 9 are fixed to the 
specific longitudinal positions P1 to P4 of the lon- 
gitudinal rail 2, the specific lateral position P6 of 
the lateral rail 3, and the specific vertical positions 
P7 and P8 along the moving path of the support 
column 8, respectively. 

On the other hand, as shown in Fig. 4, a 
positioning determination unit includes a memory 

21, first and second data read units 22 and 23, a 
lateral position determination unit 24, a longitudinal 
position determination unit 25, and a vertical posi- 
tion determination unit 26. The memory 21 stores 
position data corresponding to the central positions 
of the lying and standing position photographing 
tables 15 and 16, and the SID positions. The posi- 
tion data consists of position data of the longitudi- 
nal, lateral, and vertical directions. When an in- 
struction to select a photographing table is input to 
the first data read unit 22, the position data in the 
longitudinal and lateral directions and correspond- 
ing to the selected photographing table are read 
out from the memory 21 by the first data read unit 

22. When an instruction to select the SID is input to 
the second data read unit 23, the position data in 
the longitudinal direction and the SID position data 
are read out from the memory 21 by the second 
data read unit 23. When the lying or standing 
position photographing table is selected, position 
data in the lateral direction is input from the first 
data read unit 22 to the lateral position determina- 
tion unit 24. In addition, the position data in the 
lateral direction is compared with a position detec- 
tion signal output from the position identification 
sensor arranged at the specific lateral position by 
the lateral position determination unit 24, and it is 
determined whether the position data in the lateral 
direction coincides with the position detection sig- 
nal. If it is determined that the position detection 
signal coincides with the position data in the lateral 
direction, a lateral magnet lock instruction is sup- 



plied to the fixing mechanism in the lateral direc- 
tion. When the lying position photographing table 
15 is selected, longitudinal position data is input 
from the first data read unit 22 to the longitudinal 
5 position determination unit 25. When the standing 
position photographing table 16 is selected, longitu- 
dinal position data is input from the second data 
read unit 23 to the longitudinal position determina- 
tion unit 25. The position data in the longitudinal 
io direction is compared with the position detection 
signal output from the position identification sensor 
arranged at the specific longitudinal position by the 
longitudinal position determination unit 25, and it is 
determined whether the position data and the posi- 
75 tion detection signal in the longitudinal direction 
coincide with each other. If it is determined that the 
position detection signal and the position data in 
the longitudinal direction coincide with each other 
by the longitudinal position determination unit 25, a 
20 longitudinal magnet lock instruction is supplied to 
the fixing mechanism in the longitudinal direction. 
When the lying position photographing table is 
selected, SID position data is input from the sec- 
ond data read unit 23 to the vertical position deter- 
25 mination unit 26. In addition, the SID position data 
is compared with the position detection signal out- 
put from the position identification sensor arranged 
at the specific vertical position along the moving 
path of the support column by the vertical position 
30 determination unit 26, and it is determined whether 
the position data and the position detection signal 
in the vertical direction coincide with each other. If 
it is determined that the position detection signal 
coincides with the position data in the vertical di- 
35 rection. a vertical magnet lock instruction is sup- 
plied to the fixing mechanism in the vertical direc- 
tion. 

Note that in the above embodiment, the posi- 
tion identification sensors 17 respectively arranged 

40 at the specific longitudinal, lateral, and vertical po- 
sitions can identify the positions by assigning an 
identification code to each position. 

When an encoder is used in place of each 
position identification sensor, a position can be 

45 detected as a digital value. In addition, when a 
potentiometer is used in place of each position 
identification sensor, the position can be detected 
as a voltage value. 

An operation of this embodiment will be de- 

50 scribed hereinafter. For example, when an instruc- 
tion to select the standing position photographing 
table 16 is supplied to the first data read unit 22, 
lateral position data corresponding to the central 
position P5 of the standing position photographing 

55 table 16 is read out from the memory 21 by the 
first data read unit 22. The lateral position data 
read out by the first data read unit 22 is supplied to 
the lateral position determination unit 24. In Fig. 1 , 
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first, the X-ray tube support mechanism 6 is moved 
along the lateral rail 3 in a direction indicated by a 
solid arrow. A lateral position detection signal is 
input to the lateral position determination unit 24 
every time the X-ray support mechanism 6 reaches 
a position identification sensor 17 at each specific 
lateral position. The position detection signal in the 
lateral direction is compared with the lateral posi- 
tion data corresponding to the central position P5 
by the lateral position determination unit 24, and it 
is determined whether the position detection signal 
coincides with the lateral position data. When the 
X-ray tube support mechanism 6 reaches the cen- 
tral position P5, a coincidence of the position de- 
tection signal of the position detected by the posi- 
tion identification sensor 17 and the lateral position 
data corresponding to the central position P5 is 
determined by the lateral position determination 
unit 24. A lateral magnet lock instruction is output 
from the lateral position determination unit 24 to 
the fixing mechanism in the lateral direction. As a 
result, the X-ray tube support mechanism 6 is fixed 
at the central position P5 of the standing position 
photographing table 1 6. 

An instruction to select the position P1 as the 
SID position of the standing position photographing 
table 16 is supplied to the second data read unit 
23. Then, the position data of the standing position 
photographing table 16 in the longitudinal direction 
and corresponding to the SID position P1 is read 
out from the memory 21 to the second data read 
unit 23. The position data read out by the second 
data read unit 23 is supplied to the longitudinal 
position determination unit 25. In Fig. 1, the lateral 
rail 3 is moved along the longitudinal rail 2 in a 
direction indicated by a solid arrow. At this time, a 
position detection signal in the longitudinal direc- 
tion is input to the longitudinal position determina- 
tion unit 25 every time the lateral rail 3 reaches a 
position identification sensor 17 at each specific 
longitudinal position. The position detection signal 
in the longitudinal direction is compared with the 
SID position data corresponding to the SID position 
P1 by the longitudinal position determination unit 
25, and it is determined whether the position detec- 
tion signal coincides with the SID position data. 
When the lateral rail 3 reaches the SID position P1 
of the standing position photographing table 16, a 
coincidence of the position detection signal of the 
position detected by the position identification sen- 
sor 17 in the longitudinal direction and the SID 
position data corresponding to the SID position P1 
is determined by the longitudinal position deter- 
mination unit 25. A longitudinal magnet lock in- 
struction is output from the longitudinal position 
determination unit 25 to the fixing mechanism in 
the longitudinal direction. As a result, the lateral rail 
3 is fixed at the SID position P1 of the standing 



position photographing table 16. 

The above description is made with reference 
to a case wherein the SID position P1 of the 
standing position photographing table 16 is se- 
5 lected. When the SID position P2 or P3 is selected, 
the lateral rail 3 is fixed to the SID position P2 or 
P3, following the same operation as in the above 
description. 

A case wherein positioning with respect to the 

70 lying position photographing table 15 and the SID 
positioning are performed will be described below. 
An instruction to select the lying position photog- 
raphing table 15 is supplied to the first data read 
unit 22. Then, longitudinal and lateral position data 

;5 respectively corresponding to the central positions 
P4 and P6 of the lying position photographing table 
15 in the longitudinal and lateral directions are read 
out from the memory 21 by the first data read unit 
22. The lateral position data read out by the first 

20 data read unit 22 is input to the lateral position 
determination unit 24, and the longitudinal position 
data is input to the longitudinal position determina- 
tion unit 25. In Fig. 1, first, the lateral rail 3 is 
moved along the longitudinal rail 2 in a direction 

25 indicated by a solid arrow. A position detection 
signal in the longitudinal direction is input to the 
longitudinal position determination unit 25 every 
time the lateral rail 3 reaches a position identifica- 
tion sensor 17 at each specific longitudinal position. 

30 The position detection signal of the position de- 
tected by the position identification sensor 17 in 
the longitudinal direction is compared with the lon- 
gitudinal position data corresponding to the central 
position P4 by the longitudinal position determina- 

35 tion unit 25, and it is determined whether the 
position detection signal coincides with the longitu- 
dinal position data. When the lateral rail 3 reaches 
the central position P4 of the lying position photog- 
raphing table 15, a coincidence of the position 

40 detection signal of the position detected by the 
position identification sensor 17 at the specific lon- 
gitudinal position and the longitudinal position data 
is determined by the longitudinal position deter- 
mination unit 25. A longitudinal magnet lock in- 

45 struction is output from the longitudinal position 
determination unit 25 to the fixing mechanism in 
the longitudinal direction. Therefore, the lateral rail 
3 is fixed at the central position P4 of the lying 
position photographing table 15 in the longitudinal 

so direction. Then, the X-ray tube support mechanism 
6 is moved along the lateral rail 3 in a direction 
indicated by a solid arrow in Fig. 1. A lateral 
position detection signal is input to the lateral posi- 
tion determination unit 24 every time the X-ray 

55 tube support mechanism 6 reaches a position iden- 
tification sensor 17 at each specific lateral position. 
The position detection signal of the position de- 
tected by the position identification sensor 17 in 
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the lateral direction is compared with the lateral 
position data corresponding to the central position 
P6 of the lying position photographing table 15 in 
the lateral direction, and it is determined whether 
the position detection signal coincides with the 
lateral position data. When the X-ray tube support 
mechanism 6 reaches the central position P6 in the 
lateral direction, a coincidence of the position de- 
tection signal of the position detected by the posi- 
tion identification sensor 17 at the specific lateral 
position and the lateral position data is determined 
by the lateral position determination unit 24, and a 
lateral magnet lock instruction is output from the 
lateral position determination unit 24 to the fixing 
mechanism in the lateral direction. As a result, the 
X-ray tube support mechanism 6 is fixed at the 
central position P5 of the lying position photog- 
raphing table 15 in the lateral direction. 

On the other hand, an instruction to select the 
position P7 as the SID position with respect to the 
support column 8 in the vertical direction is sup- 
plied to the second data read unit 23. Then, posi- 
tion data corresponding to the SID position P7 of 
the support column 8 is read out from the memory 
21 by the second data read unit 23. The position 
data read out by the second data read unit 23 is 
supplied to the vertical position determination unit 
26. In Fig. 1, the support column 8 of the support 
mechanism 6 is vertically moved, as indicated by a 
solid arrow. A vertical position detection signal is 
input to the vertical position determination unit 26 
every time the X-ray tube 9 reaches a position 
identification sensor 17 at each specific vertical 
position along the moving path of the support col- 
umn 8. The position detection signal of the position 
detected by the vertical position identification sen- 
sor 17 is compared with SID position data cor- 
responding to the SID position P7 by the vertical 
position determination unit 26, and it is determined 
whether the position detection signal coincides with 
the SID position data. When the support column 8 
reaches the SID position P7 of the lying position 
photographing table 15, a coincidence of the posi- 
tion detection signal of the position detected by the 
vertical position identification sensor 17 and the 
SID position data corresponding to the SID position 
P7 is determined by the vertical position deter- 
mination unit 26. A vertical magnet lock instruction 
is output from the vertical position determination 
unit 26 to the fixing mechanism in the vertical 
direction. As a result, the support column 8 is fixed 
at the SID position P7 of the lying position photog- 
raphing table 15. 

The above description is made with reference 
to a case wherein the SID position P7 of the lying 
position photographing table 15 is selected. When 
the SID position P8 is selected, the support column 
8 can be fixed at the SID position P8 following the 
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same operation as in the above description. 

Another embodiment of the present invention 
will be described hereinafter with reference to Figs. 
5 to 7. 

5 In Fig. 5, a guide unit 1 and a support mecha- 

nism 6 are the same as those in the arrangement 
in Figs. 1 and 2. Therefore, the same reference 
numerals in Fig. 5 denote the same parts as in 
Figs. 1 and 2, and a description thereof will be 

10 omitted. A take-up drum 31 is rotatably mounted 
on a side surface at one end portion in the longitu- 
dinal direction of a longitudinal rail 2. A wire 32 
taken up or rewound by the take-up drum 31 is 
coupled to a lateral rail 3. A longitudinal-direction 

is encoder 33 is mounted on a rotating shaft of the 
take-up drum 31. The take-up drum 31 is set to 
rotate upon longitudinal movement of the lateral rail 
3. A rotation of the take-up drum 31 is converted 
into a pulse signal in accordance with a moving 

20 amount of the lateral rail 3. A take-up drum 34 is 
rotatably mounted on a side surface of one end 
portion in the lateral direction of the lateral rail 3. A 
wire 35 taken up or rewound by the take-up drum 
34 is coupled to a support member 7 of the X-ray 

25 tube support mechanism 6. A lateral-direction en- 
coder 36 is mounted at a rotational shaft of the 
take-up drum 34. The take-up drum 34 is set to 
rotate upon lateral movement of the X-ray tube 
support mechanism 6. A rotation of the take-up 

30 drum 34 is converted into a pulse signal in accor- 
dance with a moving amount of the X-ray tube 
support mechanism 6. In addition, a take-up drum 
37 is rotatably mounted on one side surface of the 
support member 7 of the X-ray tube support 

35 mechanism 6. A wire 38 taken up or rewound by 
the take-up drum 37 is coupled to a proper position 
of the X-ray tube. A vertical -direction encoder 39 is 
mounted on a rotating shaft of the take-up drum 
37. The take-up drum 37 is set to rotate upon 

40 vertical movement of the X-ray tube support col- 
umn 8. A rotation of the take-up drum 37 is con- 
verted into a pulse signal in accordance with a 
vertical moving amount of the X-ray tube support 
column 8. 

45 As shown in Fig. 6, an arithmetic processing 

unit 41 is connected to a memory 43, and in- 
put/output (I/O) circuits 44, 45, and 46 through a 
data bus 42. The memory 43 stores longitudinal, 
lateral, and vertical position data corresponding to 

so a plurality of different photographing tables, and a 
plurality of SIDs. When the type of the photog- 
raphing table and the SID are designated by an 
operation table 47, these designation data are 
fetched in the arithmetic processing unit 41 through 

55 the I/O circuit 46 and the data bus 42. A pulse 
signal output from the longitudinal-direction en- 
coder 33 is counted by a counter 48. A pulse 
signal output from the lateral-direction encoder 36 
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is counted by a counter 49. A pulse signal output 
from the vertical-direction encoder 39 is counted 
by a counter 50. The count values of the counters 
48 to 50 are fetched in the arithmetic processing 
unit 41 through the I/O circuit 44 and the bus 42. 
This arithmetic processing unit 41 has a determina- 
tion function for respectively comparing the longitu- 
dinal, lateral, and vertical position data read out 
from the memory 43 with the count values fetched 
from the counters 48 to 50 to determine whether 
they coincide with each other, and a function for 
outputting a magnet fixing instruction to magnet 
braking drivers 51 to 53 through the data bus 42 
and the I/O circuit 45 when it is determined that 
each position data coincides with the correspond- 
ing count vaiue by the determination function. 

An operation of the position determination unit 
having the above arrangement will be described 
below with reference to a flow chart in Fig. 7. In 
step 61 , data of a type of the photographing table 
and the SID which are designated by the operation 
table 47 are read by the arithmetic processing unit 
41 through the I/O circuit 46. In step 62, longitudi- 
nal, lateral, and vertical data corresponding to the 
designated data are read out from the memory 43 
to the arithmetic processing unit 41 as stopping 
coordinate data. When the lateral rail 3 is moved 
along the longitudinal rail 2, a pulse signal cor- 
responding to a moving amount of the lateral rail 3 
output from the longitudinal-direction encoder 33 is 
counted by the counter 48, as described above. In 
step 63, the count value of the counter 48 is read 
by the arithmetic processing unit 41 through the I/O 
circuit 44 as current position data. In step 64, the 
stopping coordinate data in the longitudinal direc- 
tion is compared with the current value, and it is 
determined whether they coincide with each other. 
If the stopping coordinate data does not coincide 
with the current value, the flow returns to step 63, 
and a reading operation of the current position data 
in the longitudinal direction is continued. If it is 
determined that the stopping coordinate data co- 
incides with the current value in step 64, a magnet 
fixing instruction is supplied to the magnet braking 
driver 51 in the longitudinal direction through the 
I/O circuit 45 in step 65. 

The above description is made with reference 
to longitudinal movement. However, the same pro- 
cessing as in the above description is performed 
when the X-ray tube support mechanism 6 is 
moved along the lateral rail 3, or when the support 
column 8 of the X-ray tube support mechanism 6 is 
vertically moved, and hence a description thereof 
will be omitted. 

If it is determined that positioning in all the 
longitudinal, lateral, and vertical directions is com- 
pleted in step 66, a series of operations with re- 
spect to the designation data are completed. If the 
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positioning in all the directions is not completed, 
the flow returns to step 63. 

As described above, according to the present 
invention, a position detection signal of the X-ray 

5 tube support mechanism which two-dimensionally 
moves along moving paths of the guide unit, and a 
position detection signal of the X-ray tube support 
mechanism which vertically moves are compared 
with position data corresponding to designation 

10 data of the photographing table and the SID. If 
each position detection signal coincides with the 
corresponding position data, a lock instruction is 
output to the fixing unit of the corresponding posi- 
tion to fix the X-ray tube support mechanism in 

75 position, and hence the X-ray tube support mecha- 
nism need only be moved to the position at which 
the mechanism is fixed. Therefore, positioning can 
be easily performed and a time period required for 
positioning can be shortened, thereby reducing a 

20 load imposed on examiners. 

Claims 

1. An X-ray tube support apparatus comprising: 
25 X-ray tube supporting means (6, 7) for 

supporting an X-ray tube (9) to be vertically 
extendible; 

guiding means (1, 2, 3), having moving 
paths which allow movement in two-dimen- 
30 sional directions parallel to a ceiling surface, 

for supporting X-ray tube supporting means (6, 
7); 

a plurality of position detecting means (17; 
33, 36, 39) for detecting a position of said X- 

35 ray tube supporting means (6, 7) in accor- 

dance with its two dimensional movements and 
determining means (21, 24, 25, 26, 43, 41) 
for storing position data, comparing the posi- 
tion data stored with a position detecting signal 

40 output from said position detecting means, 

characterized in that 

said guiding means (1 , 2, 3) guides said X- 
ray tube (9) to a predetermined position of an 
X-ray film on a photographing table (15, 16); 

45 said photographing table (15, 16) is se- 

lected among a plurality of different photog- 
raphing tables (15, 16) including lying and 
standing position photographing tables; 

said plurality of position detecting means 

50 (17, 33, 36, 39) detects a current position of 

said X-ray tube supporting means (6, 7) in 
accordance with vertical and two-dimensional 
movements thereof; 

a plurality of fixing means (18) being pro- 

55 vided, arranged in the two-dimensional moving 

paths of said guiding means (1, 2, 3) and the 
vertical moving path of said X-ray tube sup- 
porting means (6, 7) for fixing the position of 
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said X-ray tube supporting means (6, 7); and 

said determining means (21, 24, 25, 26, 
43, 41) being adapted for storing position data 
corresponding to the predetermined position of 
an X-ray film on said photographing table (15, 
16) and a set distance from a focal point of 
said X-ray tube (9) to an X-ray photographing 
system and for outputting a lock instruction to 
the corresponding one of said fixing means 
(18) when it is determined that the position 
data coincides with the position detection sig- 
nal, thus locking said X-ray tube supporting 
means (6, 7). 

2. An X-ray tube support apparatus according to 
claim 1, characterized in that said plurality of 
position detecting means (17; 33, 36, 39) com- 
prises position detection means (17), arranged 
in a vertical moving path of said X-ray tube 
supporting means (6, 7) and the two-dimen- 
sional moving paths of said guiding means (1, 
2, 3), detecting vertical and two-dimensional 
moving positions of said X-ray tube supporting 
means (6, 7). 

3. A X-ray tube support apparatus according to 
claim 1, characterized in that said plurality of 
position detecting means (17, 33, 36, 39) com- 
prises three position detection means (33, 36, 
39), connected to three rotating shafts for driv- 
ing said X-ray tube supporting means (6, 7) in 
a vertical direction and said guiding means (1 , 
2, 3) in two-dimensional direction, for detecting 
vertical and two-dimensional moving positions 
of said X-ray tube supporting means (6, 7). 

4. An X-ray tube support apparatus according to 
any of claims 1 to 3, characterized in that said 
X-ray tube supporting means (6, 7) comprises 
an X-ray tube support mechanism including a 
support member (7), a vertically extend- 
ible/movable support column (8) held by said 
support member and a X-ray tube (9) mounted 
at a distal end of said support column. 

5. An X-ray tube support apparatus according to 
any of claims 1 to 4, characterized in that said 
guiding means includes a longitudinal rail(2), 
and a lateral rail (3), mounted to be movable in 
a longitudinal direction of said longitudinal rail, 
for supporting said X-ray tube supporting 
means (6, 7) to be movable in a lateral direc- 
tion. 

6. An X-ray tube support apparatus according to 
claim 1, characterized in that each of said 
position detecting means (17, 33, 36, 39) in- 
cludes an encoder (33. 36, 39). 
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7. An X-ray tube support apparatus according to 
claim 1, characterized in that each of said 
position detection means includes a potentiom- 
eter. 

8. An apparatus according to claim 1, character- 
ized in that each of said position detection 
means includes a position identification sensor 
(17). 

9. An apparatus according to any of claims 1 to 
8, characterized in that each of said fixing 
means includes an electromagnet (18). 



15 10. An X-ray tube support apparatus according to 
any of claims 1 to 9, characterized in that said 
determining means (21, 24, 25, 26, 43, 41) 
comprises a data read unit for reading the 
corresponding position data from said memory 

20 means (43) when instructions to select a type 

of said photographing tables and a distance 
from said X-ray tube to said X-ray photog- 
raphing system are input, and a position deter- 
mining unit (41, 42, 44) for comparing the 

25 position data read out by said data read unit 

with the position detection signal of the posi- 
tion detected by each of said position detec- 
tion means (33, 36, 39) serving as a current 
position signal to determine whether the data 

30 and the signal coincide with each other. 

Patentansprtiche 

1. Einrichtung zum Halten einer Rontgenrohre, 
35 enthaltend: 

eine Rontgenrohrenhaltevorrichtung (6,7) 
zur senkrecht ausziehbaren Halterung einer 
RontgenrShre (9); 

eine FUhrungsvorrichtung (1,2,3) mit Be- 
40 wegungsbahnen, die eine Bewegung in zweidi- 

mensionalen Richtungen parallel zu einer Dek- 
kenflSche ermdglichen, zum Halten der Ront- 
genrQhrenhaltevorrichtung (6,7); 

eine Mehrzahl von Positionserfassungsvor- 
45 richtungen (17;33,36,39) zum Erfassen der Po- 

sition der Rontgenrohrenhaltevorrichtung (6,7) 
entsprechend ihrer zweidimensionalen Bewe- 
gungen und 

eine Ermittlungsvorrichtung 
50 (21,24,25,26,43,41) zum Speichern von Posi- 

tionsdaten und Vergleichen der gespeicherten 
Positionsdaten mit einem von der Positionser- 
fassungsvorrichtung abgegebenen Positionser- 
fassungssignal, 
55 dadurch gekennzeichnet, daB 

die FUhrungsvorrichtung (1,2,3) die Ront- 
genrohre (9) zu einer vorbestimmten Position 
eines RSntgenfilms an einem Photographier- 
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tisch (15,16) fUhrt; 

der Photographiertisch (15,16) aus einer 
Mehrzahl verschiedener Photographiertische 
(15,16) ausgewahlt ist, die Photographiertische 
mit liegender und stehender Position ein- 
schlieBt; 

die Mehrzahl der Posittonserfassungsvor- 
richtungen (16,33,36,39) eine augenblickliche 
Position der Rontgenrohrenhaltevorrichtung 
(6,7) entsprechend deren senkrechten und 
zweidimensionalen Bewegungen erfaBt; 

eine Mehrzahl von Festlegungsvorrichtun- 
gen (18) vorgesehen ist, die in den zweidimen- 
sionalen Bewegungsbahnen der Fuhrungsvor- 
richtung (1,2,3) und der senkrechten Bewe- 
gungsbahn der Rontgenrohrenhaltevorrichtung 
(6,7) zum Festlegen der Position der Rontgen- 
r5hrenhaltevorrichtung (6,7) angeordnet sind; 
und 

die Ermittlungsvorrichtung 
(21,24,25,26,43,41) geeignet ist, urn Positions- 
daten zu speichern, die der vorbestimmten Po- 
sition eines Rontgenfilms an dem Photogra- 
phiertisch (15,16) und einer eingestellten Ent- 
fernung von dem Brennpunkt der Rontgenroh- 
re (9) zu einem Rontgenphotographiersystem 
entsprechen, und eine Verriegelungsanweisung 
zu der entsprechenden der Festlegungsvor- 
richtung (18) auszugeben, wenn ermittelt ist, 
daB die Positionsdaten mit dem Positionserfas- 
sungssignal ubereinstimmen, wodurch die 
Rontgenrohrenhaltevorrichtung (6,7) verriegelt 
wird. 

2. Einrichtung zum Halten einer Rontgenrohre 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
die Mehrzahl von Positionserfassungsvor- 
richtungen (17;33,36,39) eine Positionserfas- 
sungsvorrichtung (17) enthalt, die in einer 
senkrechten Bewegungsbahn der Rontgenroh- 
renhaltevorrichtung (6,7) und den zweidimen- 
sionalen Bewegungsbahnen der FUhrungsvor- 
richtung (1,2,3) angeordnet ist, welche senk- 
rechte und zweidimensionale Bewegungsposi- 
tionen der Rontgenrohrenhaltevorrichtung (6,7) 
erfaBt. 

3. Einrichtung zum Halten einer Rontgenrohre 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
die Mehrzahl von Positionserfassungsvor- 
richtungen (17;33,36,39) drei Positionserfas- 
sungsvorrichtungen (33,36,39) enthalt, die mit 
drei drehenden Wellen zum Antreiben der 
Rontgenrohrenhaltevorrichtung (6,7) in senk- 
rechter Richtung und der FUhrungsvorrichtung 
(1,2,3) in zweidimensionalen Richtungen ver- 



bunden sind, zum Erfassen der senkrechten 
und der zweidimensionalen Bewegungspositio- 
nen der Rontgenrohrenhaltevorrichtung (6,7). 

5 4. Einrichtung zum Halten einer R6ntgenr6hre 
nach einem der AnsprOche 1 bis 3, dadurch 
gekennzeichnet, daB 

die Rontgenrohrenhaltevorrichtung (6,7) ei- 
nen RontgenrohrenhaltemechanismusenthSIt 

10 mit einem Haltebauteil (7), einer senkrecht aus- 

ziehbaren/beweglichen Haltesaule (8), die von 
dem Haltebauteil gehalten ist, und einer Ront- 
genrohre (9), die am distalen Ende der Halte- 
sSule angebracht ist. 

15 

5. Einrichtung zum Halten einer Rontgenrohre 
nach einem der AnsprOche 1 bis 4, dadurch 
gekennzeichnet, daB 

die FUhrungsvorrichtung eine LSngsschie- 
20 ne (2) und eine Querschiene (3), die in Langs- 

richtung der Langsschiene beweglich ange- 
bracht ist, enthalt zum Halten der Rontgenroh- 
renhaltevorrichtung (6,7) derart, daB sie in 
Querrichtung beweglich ist. 

25 

6. Einrichtung zum Halten einer Rontgenrohre 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
jede der Positionserfassungsvorrichtungen 
30 (17;33,36,39) eine Kodie rein richtung (33,36,39) 

enthalt. 

7. Einrichtung zum Halten einer Rontgenrohre 
nach Anspruch 1 , 

35 dadurch gekennzeichnet, daB 

jede der Positionseiiassungsvorrichtungen 
ein Potentiometer enthalt. 

8. Einrichtung zum Halten einer Rontgenrohre 
40 nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
jede der Positionserfassungsvorrichtungen 
einen Positionsidentifikationssensor (17) ent- 
halt. 

45 

9. Einrichtung zum Halten einer Rontgenrohre 
nach einem der AnsprOche 1 bis 8, dadurch 
gekennzeichnet, daB 

jede Festlegungsvorrichtung einen Elektro- 
50 magneten (18) enthalt. 

10. Einrichtung zum Halten einer R6ntgenr6hre 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
55 die Ermittlungsvorrichtung 

(21,24,25,26,43,41) eine Datenleseeinheit zum 
Lesen der entsprechenden Positionsdaten aus 
der Speichervorrichtung (43), wenn Befehle zur 
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Auswahl eines Typs der Photographiertische 
und der Entfernung von der Rontgenrohre zum 
Rontgenphotographiersystem eingegeben sind, 
und eine Positionsermittlungseinheit(41 ,42,43) 
enthalt, zum Vergleichen der von der Datenle- 
seeinheit ausgeiesenen Positionsdaten mit 
dem Positionserfassungssignal der Position, 
die von der jeweiligen Positionserfassungsvor- 
richtung (33,36,39) erfafit ist und das als au- 
genblickliches Positionssignal dient, urn zu er- 
mitteln, ob die Daten und das Signal miteinan- 
der Ubereinstimmen. 

Revendications 

1. Dispositif de support de tube a rayons X com- 
prenant : 

- des moyens de support de tube a rayons 
X (6, 7) pour supporter un tube a rayons 
X (9) pour une extension a la verticale; 

- des moyens de guidage (1, 2, 3) posse- 
dant des trajets de deplacement permet- 
tant un deplacement dans des directions 
selon deux dimensions paralleles a une 
surface de plafond pour le support des 
moyens de support de tube a rayons X 
(6, 7); 

- une pluralite de moyens de detection de 
position (17; 33, 36, 39) pour detecter 
une position desdits moyens de support 
de tube a rayons X (6, 7) selon ses 
defacements sur deux dimensions; et 

- des moyens de determination (21, 24, 
25, 26, 43, 41) pour stocker des donnees 
de position, pour comparer les donnees 
de position stockees avec un signal de 
detection de position geneVe" par lesdits 
moyens de detection de position; 

dispositif caracterise en ce que : 

- lesdits moyens de guidage (1, 2, 3) gui- 
dent ledit tube a rayons X (9) sur une 
position predeterminee d'un film a 
rayons X sur une table de photographie 
(15, 16); 

- ladite table de photographie (15, 16) est 
choisie parmi une pluralite de differentes 
tables de photographie (15, 16) compre- 
nant des tables de photographie en posi- 
tion etendue et verticale; 

- ladite pluralite de moyens de detection 
de position (17, 33, 36, 39) detecte une 
position courante desdits moyens de 
support de tube a rayons X (6, 7) selon 
leur deplacement vertical et sur deux di- 
mensions; 

une pluralite* de moyens de fixation (18) 
etant prevus, disposes sur les trajets de defa- 
cement en deux dimensions desdits moyens 



de guidage (1 , 2, 3) et sur le trajet de deplace- 
ment vertical desdits moyens de support de 
tube a rayons X (6, 7), pour fixer la position 
dudit moyens de support de tube a rayons X 

5 (6, 7); 

lesdits moyens de determination (21, 24, 
25, 26, 43, 41) etant preVus pour stocker les 
donnees de position correspondant a la posi- 
tion pr^de" terminer d'un film a rayons X sur 

10 ladite table de photographie (15, 16) et une 

distance etablie d'un point de focalisation dudit 
tube a rayons X (9) sur un systeme de photo- 
graphie a rayons X, et pour ggneVer une ins- 
truction de blocage vers un moyen correspon- 

75 dant dudit moyen de fixation (18) lorsqu'on 

determine que les donnees de position coinci- 
dent avec le signal de detection de position, 
bloquant alors ledit moyens de support de 
tube a rayons X (6, 7). 

20 

2. Dispositif de support de tube a rayons X selon 
la revendication 1 , caracterise en ce que ladite 
plurality de moyens de detection de position 
(17; 33, 36, 39) comprend un moyen de detec- 
ts tion de position (17), place sur un trajet de 

deplacement vertical desdits moyens de sup- 
port de tube a rayons X (6, 7) et sur les trajets 
de deplacement en deux dimensions desdits 
moyens de guidage (1, 2, 3), detectant des 
30 positions de deplacement vertical et selon 

deux dimensions desdits moyens de support 
de tube a rayons X (6, 7). 

3. Dispositif de support de tube a rayons X selon 
35 la revendication 1 , caracterise en ce que ladite 

pluralite de moyens de detection de position 
(17; 33, 36, 39) comprend trois moyens de 
detection de position (33, 36, 39), raccordes a 
trois arbres tournants pour I'entraTnement des- 

40 dits moyens de support de tube a rayons X (6, 

7) dans une direction verticale et desdits 
moyens de guidage (1, 2, 3) dans une direc- 
tion a deux dimensions, pour la detection des 
positions de deplacement vertical et selon 

45 deux dimensions desdits moyens de support 

de tube a rayons X (6, 7). 

4. Dispositif de support de tube a rayons X selon 
rune quelconque des revendications 1 a 3, 

so caracterise en ce que lesdits moyens de sup- 

port de tube a rayons X (6, 7) comprennent un 
mecanisme de support de tube a rayons X 
comprenant une piece de support (7), une 
colonne de support extensible/mobile a la ver- 

55 ticale (8) maintenue par ladite piece de support 

et un tube a rayons X (9) monte sur une 
extremite distale de ladite colonne de support 
(8). 
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Dispositif de support de tube a rayons X selon 
Tune quelconque des revendications 1 a 4, 
caracterise en ce que lesdits moyens de gui- 
dage comprennent un rail longitudinal (2) et un 
rail lateral (3), monte mobile dans une direction 
longitudinale dudit rail longitudinal, pour le 
support desdits moyens de support de tube a 
rayons X (6, 7) mobiles dans une direction 
late rale. 
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6. Dispositif de support de tube a rayons X selon 
la revendication 1, caracterise* en ce que cha- 
cun desdits moyens de detection de position 
(17; 33, 36, 39) comprend un codeur (33, 36, 

39). is 

7. Dispositif de support de tube a rayons X selon 
la revendication 1, caracterise en ce que cha- 
cun desdits moyens de detection de position 
comprend un potentiometre. 20 

8. Dispositif de support de tube a rayons X selon 
la revendication 1, caracterise* en ce que cha- 
cun desdits moyens de detection de position 
comprend un capteur d'identification de posi- 25 
tion (17). 

9. Dispositif de support de tube a rayons X selon 
Tune quelconque des revendications 1 a 8, 
caracterise en ce que chacun desdits moyens 30 
de fixation comprend un Electro-aim ant (18). 

10. Dispositif de support de tube a rayons X selon 
Tune quelconque des revendications 1 a 9, 
caracterise en ce que lesdits moyens de deter- 35 
mination (21, 24, 25, 26, 43, 41) comprennent 

une unite de lecture de donnees pour la lectu- 
re des donnees correspondantes de position a 
partir dudit moyen de rrtemoire (43) lorsque 
des instructions de selection d'un type desdi- 40 
tes tables de photographie et une distance 
dudit tube a rayons X audit systeme de photo- 
graphie a rayons X sont entries, et une unite 
de determination de position (41 , 42. 44) pour 
comparer les donnees de position extraites par 45 
ladite unite de lecture de donnees avec le 
signal de detection de position de la position 
de^ectee par chacun desdits moyens de detec- 
tion de position (33, 36, 39) servant de signal 
de position courante pour determiner si les 50 
donnees et le signal coincident. 
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